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mmmitm$?.m i stxm 2 rogai^(7)-?-n^'nir»jx^ 

mm 1 co:^r^<t(ii£::^[ii]W^2 w;^f6]tcoPB'JT^{^:^■|± 
PbIt Sfk $ -a-fc*^ {c-?-©i5Sfbc):^isj lc«lt■r 
im^m2] ms.\z^miyR-omm\^fzmiRzfm2 

mmm i isizj^m2commimKiz^m-r^mmp^izi^Lm 
mi<Dmitmmm. m2 0mitmmm. mtimiR 
ifm 2 (Dmitmmmmizn-^r^mmmmm. mam i 

(Dmimmmtm$?.mmmmtc:>?^(zirftE-r^m i « 

i:a)miz:}rfEr^m2mm^m^m^. wimmn.^m 

mumtim i Rum 2 c7)ia«gcD^n-rn(c»jAm»?t^»s 
-rzLti,z^io±ci>m^(r):^\^^mi(D:^[^tm$imi 30 

iz^(Dmit(r)yj(^^R$i^i±. mmm 1 Rt/^ 2 comit 
mmmitmmm.^(D-:^\ii\^mmm 1 «;^i^<!:B<jffim2© 

izuwr^mm.f&m^mmii. 

< fcWfeM)^F«gTflatBii 1 <Dmm(Dmmmn.m.mj} 

Mmii<Di(ifi>im(DmmtMf^-r^&m&zj^mimm i cobs 

So 

^emmtim 1 2 cDi^sitt^ro o^mum 1 

tt^A-' 6 J: 0 ifi fe CD i }t L T I i -5 ^ i I^SI: t -r -5 it 
14 O^^M - :h / 7 - i ^ ^ w t i -rnTi^- 



2 

r/Hut2ii2CDgei§cDM«Et-^n-?-'n>t*i^-r-5 mo:>m 
wiiz-t^m^m 1 7i;Mii*ii 3 ©ti-rm^ 1 ^tciBteco 

(Cfa«CD«mtB«cgMo 

im^m 6 ] mjiBn 1 com^m<DmMim i ©ib^cos 
rc»iBII«:g:^::&i6j(c»ofcfi$<^i. 2^&,±X'$>^:i 

imMm 7 ] B9fe^ 1 <Dm\im\tmm^^mmit y :7 

^^mmmmmm^^mi^, wiBm 1 so^'m 2 wsa^ 

ii^^m^m 1 7iMB«Ji<ii 6 wii-rn;*^ 1 mizBim<Dm 

1^, C o-F e -N i ^#Bi, Co- (Zr. Hf, N 
b. Ta, T i ) ^. -^neCDT^rJU^T-XM. SO'^ 
S - / y 7 n 3. ^ a e. ^ SE 4; D s «n -5 i> 

71/Si§*:S 6 Oti-rtX*^ 1 ;atwlB«cr)m»gB^SK. 

z. t ^mmtr^mj^m 1 Tisii^iB s oDi,i-r*i*^ 1 
un^mi 0] MtBig!^fBtt.^g*^iBte-r-5it?s^®^ 

T-sii:^^ 1 717^113^3® 9 cDi^ftD^i^ 1 m^zmmcDm^ 

HBIt^So 
[0 0 0 1] 

[0 0 0 2] 

MtBli^MtS. ^jf^ttODfBli^S^'oIigTS) 0 , 10ns 
e c *rSOS#iA,?^B#FB^Rt/rc^atS LBfRU, 1 0 150^ 
^A^tf^^^lHlic. MOftcDRAMM^Iw/h$;i-fe;u 
•y- -f X S: * S -r 5 <D <!i U T W ^ $ tl T 1 1 -& . 

[0 0 0 3] -e-roj;-57i£3iett h>^^JPJg^^ffli.i:rce 
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[0 0 0 4] 0JJx.«> 31^m^m±lzm-^ 0. 7nm- 
2. 0 nm(7Di§(.^A 1 ^c^^ffi^®^^ 

^o-J!cli^fc{iiS^:tf:^fc^rc:^lCct':?TA 1 2O3 

t^-tmm^nxi^^o zLcommthy^-^jm^izj:^ 10 
2 o%&s±(Dmn.^tn^itmf)m^nT\^'^^ (j. 

Appl. Phys, 79, 4724 (1996) )o 

t Lrztnm^m^^tiTi^^^ (^mw- 10-4227-^ 

[0 0 0 6] ±B^mm\znL. m7^^m(Dmmizmmm 
nxii'S (Mm^n^s, 559. 499^, i¥:mm^ 

ms, 9 5 6, 2 6 7 tRH^I^^ 5 , 9 4 0, 3 1 

9 BLi/si^f#fTaiMwo 00/10172) o cn 

mfi^tixi^^rz^. mm^mm^(Dmm9&\Zii^^mf<^ 
mm&^mmmizi&m,t'^ct'/)^xt^. ^tc. ine 30 

[0 0 0 7] C^^Lt^^^^. *S#ff||5, 6 5 9, 4 

mm m±i^ izt^rc-DXi^-izmm^ mu-r ^zl^^^x^ 
^tz:7-Mmm^m 5 , 956. 2 6 7^s:c/*® 

mtms, 9 4 0, 3 1 9-^;;;^g8^-r^mmK1t^g-C 

\t. t^a!-r^-T^^7;i/xtf>/Nvi/y^2a h>^^;i/S^ 

c7:»c^^{ri>c^cDmfbgI«^Pp1{c5^MfBa^^^^iS^-ttT 40 

wn\'r^ct\tmmx$>^o $6tc, siS2t#fFttsp.w.o 

0 0/ 1 0 1 7 2mM^sr^mmMmmm\t. mmm 
mizmm^mm-r^<Dizmmmrmm^^Lxi^^^t<. 
t(Dmm^mmibxmmx&^<, 
[0 0 0 8 ] ^fz. ±izt^bfc^i®14lm^>T^;^^g^{c 

>^^;i-ig'&-^^^«tt2ah>4^;ujg^ (mmm) hmm 
^nx^^^o ::n6!SiStth>^^;uj|§^Tt)2 o%UA± 

<7)icSmJgtrL^^ft:^W#6nT^0 (Phys. Rev. 50 



4 

B 56(10).R5747 (1997)., mmm 
m^^U^ 23,4-2, (1999). Appl. Ph 
ys. Lett. 73 (19), 2829 (199 
8) ) . Lf)^h. 3S5Htt2SN>^^;i/S^tCj:^<h. m 

m<Dihtfmf£m^n^rzii^izmmzmmmizmur^m 
jEMSriSes^^ t ^z^om^-r^mm&tfi^itmcDm'^ 

[0 0 0 9] 3Sei42a h>^^;i/^'&^ 

mi^^TziM-^h. ^m^iMhy^-jm-^^m^^tzm'^t 
mmizm^&^m(Dmnmt!^^±^^^t o mmi)^$> 

^fz. ^ei42ah>:^;ni§^^ffii>fe«^. mm. 
mmm\^ i *fcD h y:^^)vn u yssir/ 1 ^^cosM^bs^/i 
x'tn^nikn^ri^rz^. ±.m^mmwm^r^':^ 

mtitm^x±^^^L\^^ow\m^m\^x\^^^o 

[0 0 10] 

\z^^xti-^nfzh(Dx$)K) . m^iL^m(Dm^mtif)^ 

[001 1 ] 

mm^^rnxk-^^Tz^cD^m i^mmm^m^^^^tz^ 
\z. mmz^m\^SL'Dmmi.rzmi^zsm2 
oiE^ch, m^miiSLZsm2(Dwmtmmz^m'r^m 
^rtfcii^L, mftsg^. mm.t'^mm. ^zsmmmm. 
mmmhmmmitmmmtL<Dmzit^-t^t)Fm'&m^m 
X. m^mmmmmumm^ i sr/n 2 cosancD^n-E-* 

cD;^f^^HulBII 1 (D:^mt,\-xm-^\^(Dm2(Dy5\^^o:>m 

X'mt'^'^tzm^\z^(Dmit(D:^\^^mi.^'^. mmm 

[0 0 12] ^/r, *:f§Bjti, ffiS{C3S^ L^OggPpI L 
fcmiR^'||2<7)gBMi:, fl^lBm 1 2 (7Dia^;0^ffl 

S(CxM-r^^i^rt(C{4ML. ^ 1 comfbS*^. m2 

<Dmitmmm. mt^mi^um2mmtmmmm\zi)\'^ 

mt.<DWi\ziY^^^mio:>im'&m. :sLzsmt^m2o:>m 
itmmmtmw.mm.mmmh<Dmz^^^:^m2<Di¥m 
tts^iiA. mmmm^mm\mumi^is'm2(Dmu 

<o^n^n\zmihmik^iM-tZ.h\z^ 0 ^l^^e^cD;^ 
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<t © FbI T a ft ^ -& 7t ^ IC ^ m { b 5^ [6] ^ Jg ^ 

•tt. wt£^ 1 Rzs^ 2 (Dm.itmmmitmiim^(D:^f^^ 

[0 0 13] $e,(c. T^mMit. mMiz^mLB.-z>mm 

2 omftH*®. fttfta^ 1 Ro:^ 2 coiSft as H raited 
ffit-^emsaiss. sfriBH 1 (Dmitmmm tmmmm^ 

mitmmmtmfiim^timmi:<DmzifftE-r^fS2(Di^ 

m<Dtri^rnzm&miM^iM-rcnz^io±c^m.^(D 20 
1 <d:^i^ tmrfEHi ©*(6]<h«jj6:^[6]©il 2 CD 

tdfes 1 2 (Dmitmmm\tmim?^(Dysiii^ 

t, <hfcHfiHB?iJ^F*gT-HfiS3^ l cDg3^<7)Hfrf2®M 

*£tit5fS^M i <D^^ ffi (OS ffi t r6] t- -5 JSgBSD^mf IBIi 

n^rmmiim 1 2S:oc^ 2 (D$mmm<Dz)t>mmm 1 « 30 

iStt^*^ ^, j: 0 jfc t i <t ^ b T I i -5 d i !t#S5: t -r 
[0 0 14] 1JPX.T. fflSiCxM LfioBtrsT 

u/tm 1 &2>'m 2 mmii. maw, 1 sc/n 2 (DSim^^ 
2(7)^ftH*e. mnimiRz^m2(Dmitmmmmiz^ 

mmi:<Dm\zifr^r^mi<D$mitm, R.z^m%^^2<D 

mitmmmLmum%mmmt<nm\zik^^^^ 2 

■:f3\^^mi(D:^f^tmmfs 1 <D:fjmtitm:^\^<Dm2(D 

-a-, Mian 1 2 (Dm.immmitm$im^(Dys\^^ 
mam 1 w:^fR)<i:tif8eii 2 <Dyj\^t<Df^X'^it^itftm 

^iz^(^mit(Dy;\i^^mmmizi^^-r^mmmm^m 

iefct5fi^^ <!i (o [6] ® (75 i: [6] -r •5 ;gsi5RtfHt) tan 
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* # Si i -r s ® M f H it ^ ^ ^ {ft -r -5 = 

[0 0 15] ^£*3. *^BJ(c43ViT, ^ICDfSttMti. 

[0 0 16] *^Bj(ci5t.iT. e{k:^ri^^ss^$n^® 

StA±<^^mtt h >^;u»^ L T V i -a t .«qt-r 
Sfc. iHitntc, eft*i«i]*i@5£$tifesgia3js{k@ 

lli«i^®ttK>:t^;uB. «Sft::^[a]^s:$5Wg|;^£ 
mmmm. mityjr^A^m^^tircf^ 2 (Dmimmm, 

[0 0 17] *fgHj(c43i.^T. iSm}gln;5?&mK*i||l & 

z>'m2<75#i:®tt®^wuTi^^«^. cn^ji^sEtsero 
wic«M-rf)C<hd^T€r-5, cn«. iWTo^ 

/£< Ufi-rJH 1 ®fS{bgl«B(75ti^i; DiK< LT, Hi 

®#^jitt®<D±ffi$r±t2 1 ^(Dmmmizn^L^Lxm^ffj 

ic$tl.5;tJ?:), Hi <Die^(cm8it^rjSt-rc<htcJ;oT% 

^1^5.-0^1 <Dm^m<^'p'i:m^mmtm.mEmmiz^j] 
mmizmn^ti^, Ltct^-^x. 'mi(r>mmz\u-tmm. 
mifi^ 0 ots.\<'^^^x$>-:> x^mm.<Dm^)h^tii'^^ii 
r^o, ^^(Dm^)i<^izwt^mnmti=^m'p^ii^:i 

[0 0 18] Sfe. ^fgegtrijl^T, «HMffi^n;5ci*^75J 

MiRzj^^2mm\±m^^{.x\.^^m^. m^i,:£iikT 
tzi)^-ox, mimimzm.-mmmt^^Ki'pti.^^m'^x 
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[0 0 19] *^Bjjc^t,^T. m 1 comti^com 1 CDSS 

[0 0 2 0] miRzfm2mm\t. mz.ii. m. ^> 

[ 0 0 2 1 ] ^ 1 2 comtta^l^ C o - F e 

Co-Fe-N i ^^1^, Co- (Zr, Hf. N 
b, Ta, Ti)^, (Co. Fe, Ni)-(Si, 
B) - (P, Al, Mo, Nb, Mn) ^f^E(DT^)\/ 

yr7.%mm.. ms (f e, c o) - (b, s i , h 

f, Zr, Sm, Ta, Al) - (F, O, N) 

^Wf^iStaiomy >^ hfiStt^«4)^^ (Fe. Co) 
- (B, Si, Hf, Zr, Sm, Ta, Al) - 
(F, o, N) ^;i^^co^S-#^g:hy 

[0 0 2 2 ] m\\zmmmmsmmMmm\'X. ^n^n. 

Fe. Co-^Ni. ^tl^(J:>^^. SiD'NiMnSb^ 
P t Mn S b-^Co2MnGe;^i:<h'co/N-:7^^;U#^ 

^^;U@CD^^*4fC{i. A 1 203> A 1 N, MgO, SiO 
2> GaO. LaA103, MgF2, ^XSCOiYif^E^ 

[0 0 2 3] *^0J{C^l^T, m2(7)g3i^C0jlH(C^)|| 
[0 0 2 4] *^0JtC*3t.^T. iStttt^iSttfeiBI^CT^fi 



8 

TT.^^ V)ic\i/ \\\X\^^i^^\,^Z.Etm^ 

[0 0 2 5] *^HjcDamfs^.^aji. -^(T^mmMW^ 
wm^'^:t^mmi^m^^'ttzmz^(r>mmm.mm.\z 

rjSr ir > X ^ a® -r -5 -t mSft$«J»^^ * $ 6 
[0 0 2 6] 

(^m^\z\tn'-(r^mm^^¥i\.. wm-^wtm^'^ni 
-r^. [gii (a) \tifmn(D'm\<j:>%mwm\z^^m% 

IBm^S^«£0SMfC^-ri^ffiIlT^-l>c 01 (b) ti0 
1 (a) (C^1-?iHmiB1t^gcOA-A|g(c?0-^/tgB^Sff 
®E1T*0. 01 (c) \m\ (b) {C:^-r^ig^i£:^ 
bTjffil^/zSffS^T^^o ^tz.. m\ (d) ti. gll 

(a) \z^^-tmmM^:^m.(j^-m^m^mz7v^-^m^m 

[0 0 2 7] mi (a) - (d) IC^Ti^^sEffi^g 1 
0 ti. MR AM (Magnet icRandom Ac 
cess Memory) ^^-:>X. @ 1 (a) (C:^T 

ct-^tc. i^MtBt6*^i i<hmmfa'K*^i wzmt^L 

1 2 ^TaEtcli^^nTVi^. 

[0 0 2 8] m^ie^^^ 1 1 fi. ^mtt 2 S h >T^;i. 

Jg^i s^wUTi^^o 5^me2fi h>T^;i/S^ 1 3 

ti. ii^-r^iE^i 4, 1 '^f^(D^m.mz\tLm.\^'x:^ 
^n. ffl4^i7, 1 8f)m^-y^tix\^^^o fj.:^. *3i 

[0 0 2 9] ^m^2mh>^-)m^i 3\t. smi e 
i^w^. mitmmm2i. h>^^;i-;\*U7e2 2, 

tE^@2 3. h>^-ji'/'^^jym2 4. jscz^mitmmm 2 
s ^iwrAmmLrzmm^^ LTi^^o mitmmm2 s<d 

tifi. fi^{t;^^B2 1, h>^;i/A'UTB2 2, Sl^tE 
fct^.2 3, S:0^>>^^;i//N''J7^2 4(7)tii:0^;^<. 
h>T^;U/N^'J7'H2 4c7)gEl^i 5^j^^T:&;&{C^5M-r 

'5)±Di^^n-ensai^-&Tt.^-5o fiE^ba^® 2 5 
maLrzm\imi scDmt&mt. H>:t^;uA^uTB2 4 
(T^mnM^TzJim^z^n^tiimLxi^^. -rut)^. m 
14M1 8 <h b>:^-)i/^^)Tm2 4tmmmzt^m^n 
T^D. mi±mi B i:mmmm2 3 t\th>^-jw^^j 
TB 2 4 ^iri^xm^mzmm^nr^^'^. 
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[0 0 3 0] ^14^1 stmmmm2 stcomizmit 
mmm 2 5 ;o^'^ft-r -5^^, m^m 1 s tmitmmm 2 

^ntc^^fu, lai (c) \z^.^mm^fm\^rzm^. m 
tt^i ^t,mm^mm2 :^L\thy^>^)v;^^)Tm2 aco 
-^*:^LTj«^$nT(<^^fci6. mmMmm2z\zmm, 

[0 0 3 1 ] z.(D^otmm\z^^t.. mnrnti 

nrii^o ^tz. \mm.i3^^m't^m,m\z'o\^^x\tm 

[0032] m\ (a) - (d) ^#HaLTaKBJb)^SI 

igcD{-^t^o(cii2 (a) . (b) \z^^mm^mm-t^ 
Ccht^T^-^o ^2 (a) , (b) "^n^n. mi 

(a) - (d) fC^-rt^jgOD^^ff^0iJ^»EB§«)(r^-r»rS 

[0 0 3 3 ] 2 (a) {C^rmmtHlt^Ml OtC^oV^ 
T> ^il:SI«S2 5<Di|i«SHtt]^l 8(Z)ggPi|JickD 20 

< . mitmmm 2 5 t^mtt^ 1 s cDfa^fflantfpppit-^ig l 

[0 0 3 4] 2 (b) tC^Tfia^fEtt^Sl 0{C^l^ 
Tt>. efbgl^S 2 5 <Dm\tMm^ 1 8 (^MPtS J: 0 

mmi2s^^2 3timttiii s (Dmmm.m^\z\iL 

(Dmm^z^^t. mmmm2 s^tm^mi scDmmm 
mmiz&mLxi^^^rcisb. pd^^ 2-D(7)istii:;K7)— 30 
:^izm^j^mw^wmLrcmjz. ^<Dmihm^f)myf(D'\i 
jKDmmmm 2 3 \z^A^mmf)mm^n^o ltz^^ 
oT. m2 (b) (c.7^'r^ig{Ccfc^<h. m^&^m(Dm 
mmmtiit^^nm^n^(D\zmpi. ^nxh-^^cto 

[0 0 3 5] mi (Dmmmm\z:^i^x. m'\^m 17, 1 
s\zm^^^^mmfumit'jy hmmm(DmmmitB s 

[0 0 3 6] ^fz. m^i 4(Dmmi^zmf^miimi 7 
(Dsmi 4<D&^:^mzra^rc-m^{:^. mm^&mm^m 

[0 0 3 7] 0 3 (i. fMMJStri^i*^ 1 3 CDlSa 1 4 

tt^^Mttl^i 7<Dgfi^i 4cog#:;^f^(c»orc:^$L2 
(^JtL2/L|ci:. fi8ate^^2 3<7)ffig(C^tt-5m»3^ 
J^Hx<h<^M^^^"r^^:7Tfe'5o TS^fe, z.<D^^y so 
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[0 0 3 8] 0 3fC:^i-<j:^{s:. tb L 2/L 0 :^c# 

Tz. itL2yL\f)^-^^m&^xmmr^^imm^mHx 
<D±mtmm'r^m[^i,z$>^o mmmm2 siz^v^ji 
-^mizmm^ma-r^izift. tbL2/Litii. 2&,±x 

b(.^o ^fc. |Bim(C. ^Ml£tn:?;ft^fl^ 1 3 (7)ga^ 1 5 CO 

5 CDfi^;^[^{Cfc^-^;^cS$ L4COltL4/^L3ti 1 . 2 

jf^Li.^ ccD^^, mm^mm2 s\z^y)^j}Mm^zm 

[0 0 3 9] m^mi 8 ^ h>T-;u;tu 7-^2 4 titrn 
mLxi^^^z.t'^m^i^^^o L^^i^uf)^^. m^mis 

t h>^^>i^/\^'jT^2 4 ^:-/)m^mzmm^n. ^mz 

<^0> mii^l 8 c!:fiiMIBfe*^2 3 i:C^)^^M6^^^:^^^;0^' 
2 4 <h(StgMUT(.^7^j:<Tt>cfcl^o 

tS^ti. fMtt^l 8 ch h>^^;i.AUTM2 4 ^(7) 

F«^(7)gggt;J;^'0. 1 umaT. ff^b<ti0. 0 5 MmJl^ 

Tx$>n\i'^mx$>^o 

[0 0 4 0] ^fz. m^^i2!,^mmf)mn s e c ^^l^fz 

^ (mmi^wcxmrnr^rzib) . m^m^ (skin 

depth)) dift. '^':/^^a>&,±x$,:bZ.^i^m 

mmmu(Dmiz\t. Tim^^zyjk-rmw^^^^oiL^o 
a= (2 p/o) u) J/2 

0 uQ ' cmU.±.X^^Z,t-hm'^\^<. 5 0mO-c 

[0 0 4 1] -^mi^mit'jy hmmm^^^^^m^ 

mi 7. lS\t. Co-Fe'&^^, Sr/Co-Fe- 
N i -^^^COckOTi^^^ ; C o - (Zr, Hf, N 
b. Ta, T i ) m'P (Co, Fe. Ni) - (Si, 
B) - (P, A 1., Mo, Nb. Mn) ^t^E(DT'E)V 

yyT^Mnm ; mmz (f e, c o) - (b, s i , h 

f, Zr, Sm. Ta, A I) - (F. O, N) 

(o^m-i^^m-rj ^'y:z.=L^mmxmm^^ z, ^f)ix 
f)^^b^<'jy hit^nrzmiimi 7 , 1 s^m^z.^^^ 

T#^o 7^j:4d, mttKl 7. 1 8CD»fffiff^«:tigI 1 

(a) ~ (d) iz^.-rmmzm^n^h(Dx\trji< . m 
^(D^m^^-^M^xh^o 

[0 0 4 2] mttsii 7, 1 8 tc^sn^iisggftiKfty 
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[0 0 4 3] mitmmm 21, 2 sit. ^n^rm^mi^ 

^C0::^:^t.^'^y^^37-r h (Fe304) . C r O2, J^Zf^ 
RXMn03-y (R (il&±^7C^^iK XtiCa, B 

it!^ ; MZS{ZN i Mn S hRUP t Mn S bU^(D7i^^ 

0, 0. 4 nme^±-C$»^^^7^W^bl/^o 
[0 0 4 4] ^<;)^mtt^{Cti. Fe-Mn. P t -M 
n. Pt-Cr-Mn. Ni-Mn, Ir-Mn. Ni 

x^miimmxj^^m^mr^mKi^m^^C'^it^z.t 

[0 0 4 5] mz. ^m^m±\ZCo (Co-Fe) / 
Ru/Co (Co-Fe) -^Co (Co-Fe) / I r 
/Co (Co-Fe) U^CDmrnm^^LXF e ~U 
n. Pt-Mn. Pt-Cr-Mn, Ni-Mn, Ir 30 
-Mn> NiO. JScZSF e203rjiiit)^^t^^K^m^m 

^mntzmm^mmT^c^iz^o. mitmmm2i, 
2 3 <Dmit(D:^i^-f)miMmmz^m^tii,z< <f^^^ -r 
t^iit?-^. ^m^m(Dmit<Dyj\^^^mizm^-r^:itib^ 

[0 0 4 6 ] mm^mm2 3co:1^l ^tiw^oitL/ 

W^ll. SU4'^X$>^Z.tf)mmL<. 2\^±X$>^C 
tf)^<kDtfFmLi^^f)i. mi (a) - (d) (C^-T^jg^ 

mmLTzm^iZ^tltL XWf)ilX$>'::,XhmmKit{Z^ 

co&^^i^iz-m^yj^m^'^^nx^^^z. tf)^^ u 

[0 0 4 7] mmEmm2 sizm^^^mm^m^^^ 
•tho:>x$>ni^:i^izmm\tr^<. Fe. co. j^ifNi 

^-^-f h (Fe304) > Cr02. RlfRXUnO 

3-y (RtS^±!^i7t:^^.T^L. XtiCa. Ba. RZJ^S 
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fiN i Mn S bRZSF t Mn S b ;^i:^^COAh-r 7; 
mmzfj:iE>t^^^m^i,zm^^C^f)^ii::^^X$>0. O. 4n 

[0 0 4 8] mmmm2 3\t. mmmmx&'z^xhjz 
<. mmmmx$>'DXh^\^\ mm^mm23^mmm 

t-r^ct^^x^^o 

[0 0 4 9] ^fz. mmmm 2 3 ^^m^mxim^t 

^i\^LxK^m^mzm^{tm^^^i^mii^},zmKi^m l 
tzmm^mm^^cthx^^o z.(Dm^. mm^mm 
2 3 \zmmm^^i^m'^ii:^m^zmmB.mm 2 ST&^bis 

itmmm 21,25 -^(Dmrnmn (stray fie 

Id) (D§emf^'^tji<U^o:>izmx. y^^eo-tui^^-^y' 

^^uy&.Tti.rzm-^xh. pJi'&(Dmm^^^^C'^ 
it^(Di,zmT^mmmt}^mmmz^om±-r^(D^m 

mr^zt^^x^^o :z.comm^tm-r^m^. mam 

hum^Lx. ±]^Lrz(Dtmmiz. h^^m^mx 
^miim<Dzzmm'p. ^i^mi±myyy b^i^m^my^^m 

io 0 3 0] ±mLrzmitmmm2 1, 25^0:^^13 
mm 2 3\zm^^^^mi±B^t. ±mi.rzmiimzmx. 

Ag, Cu, Au, AK Mg. Si. Bi. Ta, 
B, C. N. P d. P t , Z r . I r . W. Mo. 

Rr^N bf^^mmi±7tm^mm±^^t)rj:^mmx^ 
^-t^zLt^^x^^. ^fz. ±mLrzmitmmm 2 1 , 
2 5 {zm^^^^m^mjftm:mizW'rrt^-:^m^~^rri£:m 
-r^:it:^m^i.< . mm^mm2 3\zm^^^^m^m 
itmmiz^^nu-m^yji^^mT^ztijm^i^^^ z. 

(D^mi^mo^m-^lt. 0. 1 nm— 1 0 0 nmT^^^c: 

1 o^f^sjr^±T^i. ^miimcDm^itti onmtAt 
x$>^:itf)m^Li^K 

[0 0 5 1] h>^-J[^/'<U7m2 2, 2 4(DUn^l.X 

It. A 1 2O3. A 1 N, MgO. S i O2. MgO. L 
aAlOs. MgF2. CaF2> S r T i O2. RUA \ 

L a 02U^(Dmmi^^^^tmmt^^m ^^^z: ty)^x^ 
:in(bumz{t. mm. ^m. m^itty^mM^^^ 

[0 0 5 2] ±m\^rzmmmmmi o^t. m^^i^t. m 
mmmizh^yi^y.^ i 2mf)m^^nrzm^2 o±{z 
m}$.'r^:itf)^x^^. ^(D^vfjimm2 o(Duni^zw 

lzmm.ltf-^<. Si. S i O2. A 1 2O3. Xb'T--;!/. 

RzSA\ Nf^^^m^^^z-L^^x^^. mrz. mm^m 
smi o{t^mm^Tim^if\^Lxm^±\zwm'r^z 
t^m^Li^K ^(D^ofsi^mmm^jitTmmizmi^'^^ 
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m^tLXitt. Ta, Ti. Pt. Pd, Au. Ti/ 
Pt. Ta/Pt. Ti/Pd. Ta/Pd. Cu, A 

[0 0 5 3] \>j.±.mm\.rzmmM^mmi oct^ihiss^^ 
Ei4tc4oi^T. mi (a) - (d) \z^^rm%tm^^m. lo 

1 0(7)iB^l 5«t:'^:/ h^<hbTffilie»n. 82^ 1 4 

^^LTl^'i)o gll (a) - (d) Jd^T^MIB'icSM 

-So 

[0054] 01 (a) -(c) {::^-r?^»tEiS.^^ 1 
l^ffll^;^c^^. EI5{c^r[H}SS«j5£Tt>ilHMIBlt^g 20 

Tfe>5o ^fc, EI6(i, ^5(-^T[Hl^<«^^fi^fflL;^c 

m^<Dmm^mmi^ 1 1 <o<gji(7)-c^j^Mas&<3fc^-rf4 

[0 0 5 5] *^0.^c7)m2c7:)^;^ff^«gtcoiiTI^ 

m-r^o m? (a) ts*:^0j(Z)ii2cDMi®j^^jC'eS'&a 30 
m^^Mm^etmmizTsk-rmmmxfho. m? (b) 

0 7 (a) {C.T^1-fiH^tB'KS^(7)B-B*t{C«o^SB5> 

it^ffi^T^-So *:^ffiJF^^fc^^«Mmfait^^ 1 or 
\t. mi<Dmmnmjzm^mm^m:^mi otitmtj: 

i^Lsrz^fxt^<iml 4, 1 5 (D±mzt:)rz-oxwm^ 

[0 0 5 6 ] 'Alz. :^mm(Dm3(Dmmmmjz^i^xm ^0 
mr^o ms (a) \t:$imm(Dm3(Dmm.mmAzm^m 
mm.mm^mmmiz^-twimmx$>D . ms (b) 

»fffi0T$)^o ^nmmm^z%^mm3^mmmi OX 
mi(DmmmmAz%^mmzmmmi ot\t^u 

4;!)^^cr)®^jSe#^ctD?il^W{C5iflltt2Mh>^^>iH^ • 

^1 3{zi^m-^i^^ctf)^x^^. 
[0 0 5 7] :^iz. :$i^m<Dm4(Dmt&mmiz'D\.^xm 50 
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H^-r^o 0 9 (a) it:$i^BM(Dm4<Dmmwm^zm^m 
m^mmm^mmmzfjk-rmmmx$)D. 09 cb) 
09 (a) iz^-tmm^mmmo^D-Dmi^zY^-DrzSii^ 
mmmx$>^o ^mmmmiz^^mmEmmmi ox 
i^t. mi(Dmmmmjz^^^mmimmmi otitm^ 
K}.m\±mi7. 1 8\t^m^2mh>:^-M^^i 3(D 
itLmmfxfjiKsmi 4, 1 scD^mziDfz-Dxw^fS,^ 
tixi^^^o ::<Dj:orj:mm^imLrzm^. m\imi 
7, ist^m^2mh>^-)im^i 3ti(DiiLm^tDit 
^m^\zf^^. ^fz. ^mmwmjzm^mmmmmi 
0 x\tt. m 1 <Dmmwm\z^^^mmmmm 1 o^\t^ 

m^f^nxi^^^o z.(Dj:oumm^imi.rzm'^. Em 

1 4;d^ec7)m^flS^^ckD?4^«J(c?ieffi2fih>T^;u 
t^^l 3{Z{m'^it^Z,t^iX^^o 

[0 0 5 8] 'Ai,z. :^mM(Dm5(Dmmmmjz^i^xt^ 
m-r.^o 0io^i, ^mMoyms(D^mmmjz^.^mm, 
miM^^m(D-^^mmm{z^'tmmmx&^^ :$immm 
mizm^mm^mmmi oxit. mi(nmmMm\z%^ 
mmm.^m 1 0 h\^^r^ d , la^ 1 5 ^m^m 1 s ^ 

9 7^)^':^^ffiLTl^^o zL(7y^o\z. muish 
m^mi 8 t\^mm.m\zmmii.x\.^x%^< . ^^.^m^ 

[0 0 5 9] 'A\z. ^mM(DW,^<Dm:mmm\z^\^^xm. 

iB^^g(^)-gB^«£B§M^3^rws0T*^o mi-m 
^(Dmmwm\z%:bm%t^^.mwi ox\±mmmt.\d 
V h'^h^mt^tz^ui s^m^^fz<D\z-)<^i.. 
m\z%^mm'^'mMmi ox\-±mmm3 3h\iy vm 
3 4 hfi^^n^nmLL^xm^ ^n^o ±aiU/zi:^\i^"^ 
fijffl-r^it, 2 s h >^^;n^ 1 3fc^i^6^{cm 
mm^^^^m^'^^zL^fi^x^^rz^. :L<o^ots.m^it 

[0 0 6 0] JW±lttB>g UfcH 1 -11 6 (T^njs^^^-ets, 
m{bElSll2 5 00*1^. a^b@^e2 1. h>:^^;u>'tu 
z®2 2. m.%$imm2 3. 'ELZs\>y:^-)vn^)Tm2 a 
<^'licfcOfe*<b. h>T-;u/^'UTS2 4<7)ia^i 5 ^ 

ti!,m^mm\.xm^mi 8 hm%mmm2 3 ^^mm.m 
\zmmi.rzo ^n\zm.. ^j.T\zmm't^m7 a^-^mm 
mx\t. mi\:mmm2i. h>^-)vn^)ym22. m% 
$^mm2 3. h>T-;u/\^uT® 2 4. ^mm\:mmm2 
^(D±xi)m-(Dm^^-r^<^o\zw^}ii^n^. 
[0 0 6 1 ] 01 2{i. ^mM(Dm7 (DmmmmAzw.^ 
mm^m:^m(D—^^mmmiZ7sk-rmmmx^^o 
mmmiz^.^mm^m'^m 1 0 xit. m 1 (Dmmmmjz 
^^^mm^m'^mi 0 titmuD. mitmmm2 1 . h 
y^-}v;v)Tm2 2. mm.mmm23. hy^-)vn^)T 
m2 4. 'BLZsmitmmm2 b(D±xi)m—<D^^^^^ 
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[0 0 6 2 ] ^^T\ ^mmmmr^it. m\^mis<Dm 

mimm2 3 t(Dra^zmimmm 2 5\ttiftfELx\^^tii^ 
tcisb. m^m 1 8 tmmmm 2 3 tcDm^m^^mm^^ 

mitmmm2 5 {Z<kr:>xm^f :i Ltz^^ 

oT. :^mmmmiz^^^. mm^mmizmiMm^^m 10 
mmzi¥m'^ii:^::tf)^x^. mm(Dm^ih^izm'r^ 
mmmti^ {gMf ^zt ^^^m tu^o 
[0 0 6 3] :$^^mmmjz^i^x. mi^mi scom^m 
t,mm^mm 2 3 tcomnm. miim 1 s tmmEmm 
2 3 h(Dm^mutsm^m}$.'^n^(Dx^niimzmm 

tmm^mm2 3t(Dmnm. 0. 0 5 ^mJi^TT^n 

[0 0 6 4] :>^tc, ^mmcomscDmmmmiz'Di.^xM^ 

m-t^o mi3 (a) rS*^Hjco||8c7D||j^JF^fi8(C^^-5 20 

mm^m^m^mmmz^r}mmmx$>D. mi 3 
(b) tigii3 (a) iz^-rmm^iM.mm(DE-Emz 
Yt^-Dfz^^mmmx^^o ^mmwmjz^^mm^mm 
mioit. m^mi 7f}im^^i 4(Dmm\zmn^nr^z 
&m^z(D^mi^nxi^^}^.xm7 (Dmmmmiz^^m 

miBH^M 1 0 t\t^f^-?Xl^^o 

CO 0 6 5] ±:>7.mrM.mmm^LLxcMos h^> 
ga^i 4coft^:^r&]-ei^0^e)5^mtt2ah>:?^;i. 

ig^i 3m(DmnmmwtmmL^^(DizMi.. isi^i 

5OS?;^f^T^0^p^mi42ah>^^;i/S'&i 3f^ 
±titiWCD(5{i3fS^>cDSgg8^PiT'i)C:t<h/ci:>5o 

to^. t(Djzoummmmmmiz:}di^^x. mo^v^m 
tt2fih>:t^Mg^i 3m(Dmm{t. myj\^izmLx\t 
itn^m\^^'(DizML. m^:^i^^zmLX{t+^izSLi.K 
CO 0 6 6] -entjJA, sa^i 4(D-m^yj\^xmr)^v 

!tfiHtt2S h>:t-;Hg^l sPe^cD^DX h-^\ft^mt 
2Sh>:^;PB^'a-i 3m<D^nx I — ^tii£^^-rLfe%«: 
3(a), (b) (C^-Tct^fc, 8^82^1 5 

c7)fflffi&i>')Sffi(cistt jLofiHttj^ 1 7 ^12^ 1 4 <Dmm 
izm^-f-f^zf^mo^^izm^^^fz^-fx. ^dx n-^^^^^^ 
r ^ d chfcc < ^mtt 2 a h >^^;ng'& 1 3 \zMLxmm 

[0 0 6 71 013(a), (b) {C^-T^miBltSM 

Tijimmzmmm^^^i^m^'tt^rzsbi.z. mi 4 (a) , so 
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(b) RZfmi 5 (a) - (c) {C^-rtM3g^S^bT 

h<ki^o mi 4 (a) , (b) \t. ^n^n. i^^mco 
m8(Dmmmmjzgh^mm^^Mmmmi 4Rumii 
f^i Taymmoym^mmmzTjkTmmmx^^. ^rz. 
mi 5 (a) - (c) ti. ^n-?n. ^^h^ctd^scoh 
mmmjzm ^mm^^MmcDmu 1 5 sz^^jHtiiK 1 s co 
mm<Dm^mmmz^'tmmmx$>^o 

[0068] 014 (a) 15 ( a ) RZS 

(c) {c^5v^T> ^mi 4tm^mi 7mmzumi s 

chattel 8ti. "^n^'n2fifIBtgig^t^|^LTli 
^Ac, 1114 (b) JSiUmiS (b) fC^Bl'^T. IB 

s 1 4 chett^ 1 7 3er/{csais 1 5 tm^^m i 8\t. ^ 

ifi^^ML;^c«^{ci:[:-<T. 2 h >:^'>;ug-& i 

[0 0 6 91 \>x±m^\.tz'm I 8 (n^mMmx\x. 

Wi,^^^t.\z-:>\^^xmm\^fz. \>kT\zmmt^'m^(n'^ 
ifmmx\-x. m-^o^m^x^^^ntzm^m^m^^^z. 
^\z^y). "^m^imvy^-M^^^^^^h^^tmM: 

<D^ 9 o:>^mw^m\z%:bmmmMmi(D-'U^mmm\z 

^-TRffHBlT^^o *^:^ff^^JC^^^»:i21tggi.o 
fi. mmM^MT 1 1 co«jB;<>^'S;^j:'& c chJy.^Hl. SI 1 
(^^SSff^^tc^^mmtB^^El 0^|wili|<Digig^Wb 

Tl^^o t-T^ciit:^-^. *^J^ff^^Jc^^emiB«.gai 0 

ti. m{t:gis)i2i. h>^-)in^)Tm2 2. BLismn. 

E^g2 3<£:Ifi:;*:liSL./!:«ig^wr'l)!;t^'l4iah> 
T^Mg^3 S^^LTl^^o ^imVkimh>:^^)Vi^^3 
b±.\Z\-X\:LyVn3 4f)mi&-^nx^K>. \dvhU3 4 

±\z\^. %mmi ^^itx.xm'&mi sxmt^ntzmxf^. 

^^"^3 5(DT:^\Z\t. mmimi3 3'BLZS^y Wi^3 4t: 

m.^T^^o\zw.mm^'^^nx^y). :^<Dmmz^m 
'&mf)mn^nx\.^^. 

[0 0 7 0 ] *^>KJ|^^,{C43l^T. mtt^l 8ti. Co 

^m-r y ^^yrz^o.^mxm^s.'^n^o :z<D^ot^mm^ 
m^-^tzm^^. mmMmm2 3-^(DmmL(Dm^ih^\zm:T 
^mnmti^^mt^ztt^x'^^o 
[0 0 7 1 ] m^mi s^t^^-r^coTc^^^w-r^ 
mm^mit'jyhmmmmhi.x\^. co-Fe^^ 

o-F e - N i ^^mt^ECD^^m ; ^ZS\ZC o 
- (Zr, Hf, Nb. Ta. Ti) (Co, F 

e. Ni) - (S i, B) - (P, Al, Mo, Nb, 
Mn) mt^E(D7^)\,y7X m^^m '^m\^^^:LLi)^X 
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^:=:-zL^mtLX\t. (Fe, Co) - (B, S i, H 
f. Zr. Sm, Ta, Al) - (F, O, N) J^U^ 

[0 0 7 2] tji^. m9(DmmmmT'\t. mitm^m^ 

^ji<^mo:>mmmti ^ ism pjtgi?^ ^ 

M^^^m/vxm^{z^mr^iiio:>sm<Dm:^\zm^ 

m^m^ffz^)^. '^nibnm<7^^^'rtif}^-:^(D^izm^m 

[0 0 7 3] 

mmm] mmm d mi e \z7r:rmnmw.mm i o 

^&.T<Dyjmz^r)i%mLrzo S i/S i 02» 20 

@aH2 1 Ll.Tm^'^^n^m-^ l 7 nmcT^N i 8lF e 
l9S<h]p^ 1 2 nm<D I r 22Mn78/l<h®^ 3 nmCDC 
o 50 F e soiled COlt-g-^ ; h >T-;l/;^^ U 2 2 bT 
ffil^en-Sjp^ 1 nmCDA 1 2O3S : m^B^mM 2 3 <h 
bTffll^Jbn^iP^ 3 nmOOC 050F e50ll<hl¥$ 1 7 
nmCDN i siF e ]9g<h<7)1g^ig ; ^r/^^UMi: LTffl 

[0 0 7 4] T^C^D, C:tl6iii^c7)^K{CtS7s/1*y^U > 30 

^m^^mmiti^m^^K wmm^mi^tsx i o-sto r r 

LT^SEA r:^X€:^ALTA 1 m^M^^X-jSLmi^tz 

^zm-^^Lt^^z^vywmvtzo ^(D^ou-^mzxy). m 

fZo 

[0 0 7 5] 'Alz. ±mvrz:^^ixwmLrzmmm (a 

u^;^^^>Cu^±CON i 81F e i9il*T0 y :t h 0 40 
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[0 0 7 6] ^l/^T. CCT)/^^-- >^*{cfiJfflLS:U>? 

2 5 0 nmCOA 1 2 03ai^BP«1$6^fli 1. 9 ^ LTJf^^ b 
fzo ^(D^i. C(DUi^7sh/'^^ — >^^jy h:tyi^. $ 

'^(c. ^'d.ms ^^m^-r^rzisbcDUzyxh/^^—y^w^ 
[0 0 7 7] ^m^Ts/^y^^jyc^mz^K^. s 

i 0270^ 6 7^^:^/?$ 2 5 0 nm(Dmmmmm 1 9 ^JF^^ 
U y h:tyyD■t;:?;^-cl:^9 AuSeiSs 3 ^ 

m^i^fzo "to^m. ^mmmit^jy bmmm^y./^y 
^'jy^'L. ^mzjzDn^nrzmm^^^y^vycf 
y'U'^zTsXn^-zzy^^-t^z.h^z^^. attMis^ 

0. 5^mfB^^2 3(z-$ftS::^tt^, iSft:BlrB2 1 

[0 0 7 8] ^ci:43, iSgS^fi8ft:V>' l^Tti 
TfB^ 1 (C^-rtJ^if^ffll.^T^t^ffl(7)^mfBti^S 1 0 

^^mm^^Mm. msm'&mis\zmmmmm^x$>^ 

N i - F e^ffll^;^cmmfait^gt)f^^LAco 
[0 0 7 9] ±iz!!L;^c;^ffiTf^SSL;^c^^lStt'^^l 0 

L;^Co 'tt^t:>%. iE^3 3(C10nsec 

m^m.m^v^m'^^rz. ^tz. mmnyj\^\z\'i. mmm 

^Tzo mw^)i'7s(Dmmm'^'^>^\zmm-^'^x. m%m 
mm2 scomit^^m^Lfzmr^i c^tmi.rz. u^. 
mmEmm2 3(Dmitf)^^i^vrz^i!)^t. ^i^m& i a h 
y^-ji^m^s 5izmT/n.mm^mi.T. t&tfmf^o^mit^ 
mmi'r^::t^zj:DmmLrzo ^(Df^^^. rmmiiz 

[0 0 8 0] 

[^1] 
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20 





1 C ^ nn M ^ 


C o QO F e m 


1 D 




1 4 


O Ci OA P" A OA Ml' ilA 


1 5 


Co7n^Ffi>i7Si i<:BiA 


1 3 




1 3 




1 3 


C o M n r ^ oa 


1 4 


Cofli i;Moo<;ZrQ 


1 5 




1 3 




1 4 


C o oc N b 7 c T i 7 c 


1 4 


CoQflFe oNba 


1 3 


^ " DU ' lU ^ o4 


1 4 


F e 53 V 1 3 O 29 


1 f\ 

1 o 


P « 49 A 1 17 O 34 


1 6 


F e 40 B 25 ^» 35 


1 5 


F e 59 Sm 17 O 24 


1 7 




4 5 


N i 31 F © 19 


2 2 


^ ^ 50 ^ e 40 


2 0 



[0 0 8 1] ±mm 1 tc^-r J: 5 {C. *:3ljteWfC^^^ 

n'v$>^N i -F e ^m^^fcm-^titfiLtzm'^iz^i^ 
ah>^^;ng^i 3 ^emtsit^mi otcoi^r 

[0 0 8 2] (^i£«?*J2) g|l (a) - (c) fC^TiS 
[0 0 8 3] 'tUf:>^. T.f'v^^^m^^. CICOS i O2 

u^SM ^mo ^o\zMm^mit'j y h mmm lx^xn 

i 40F eeo^XA'^y^^U >^i?'L, m^^X. ^y^m\Z^ 

w^(D^m\z\tLm.-t' ^Mm^mity y hmmmm'BLZsc 

WmLTz. 

[ 0 0 8 4 ] s i / s i 02mm<Dm\im 1 7 & 
i 027j?^'3^C'5j?^ 2 5 0 nm<7:)mmmmm^mfiiii. 

fzo Z.(Dmmmmm±\Z. Ta/W/TaTi4B&U^^i? 
^ 5 0 nnKDCum^mmmLfc (i^^mhm^i^ 



tl^m^ 1 7 nm<DN i 81F e i9^i:i¥^ 1 2 nm<^ I 
r 22Mn78il<hJp$ 3 nm<7)C osoF e^om^<DW,a 

m; h>^'^ji/^vym2 2 ti^xm^^^n^m^ 1 nm 
(DA 1 203S ; mm^mm2 s ^iLxmi^>bn^m^ 2 

nmOC 050F esoSi:;?^ 5 nmc7)N i siF e i9@<h 

2 nmcDC 0 50F e soiled C7)1t^^ ; h>:^;UA^'J 

30 ym2 4 ^Lxm\^^^n^m^ 1 . 2nm(7)Ai20 

3S ; m<tmmm2 5 <h LTffiVi«bn'5P$ 3 nmCOC 
O50F e 50^<hJ?$ 1 2 nmCO I r 22Mn78^ J:J¥$ 5 
nmCDN i siF e 19^ <7)1S^li ; ;&D^«fi^<h LTffl 

[0 0 8 5] c:ne»K(^^lKtCJ^X/t >y 3^ ij > 

^'m'pmmm^miK wmm^mi-^s x i o-sto r r 
ti^tzo ^fz. A\20-sB\t. mmmixmmLrz<Dt 
mmcD^mz^ d nmi^rzo 
[0 0 8 6] :kiz. ±mLrzyjmxwmi.rzmmm (a 

40 u^^O^bC u@±C0N i 8iF e i9S^T) 

^fflt^K R I ES#jB:r/-r:t>^ u >i:/ti«{Ccko 0. 

[0 0 8 7] m^^x. ^n^ns i 02Rd^s i zn<\^^ 
ifj:^K\^^izjLy^>^-^mt^/\—}^'Ty.^^m^'^. m 

itmmm2 s tiyxm^^^n^c o$oF e^oM. i r22 
Mnnm. RUN \z\F ei9mtcom^mRzfRU^m 

^tLXm^^^tl^Aum"^ 0 , 8 umx 2 unKD-^-i 

xiz/^^-->ifLrzo 

50 [0 0 8 8] ^com. T'^X-TCVDfStCcfcOS i O2 
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.2 5 0 nmi L/t. >^(C. S i sNV^^'— ><&R I Eft 
5 ^msHiLfz, 

CO 0 8 9] ^tC. S i 02^^1^ia^lli 1 9±{C/N-K 

VXi7i:bTS i 3N4/1^'->*J^^U. R I EffitCj; 

0. s i ozmmmmmi dizmi^mi 8<Drzsb<^m^ 

N i 40F eeo^X/l-i-^'J >:9'L. #e>nfe»iKS:-1" :^ 
CO 0 9 0] a±<D=fc-5(cLT. mi (a) ~ (c) iz 20 

mmm 21.25 (c-;^f6]M:)^tt<&-E-n-€^n#-^bfc. 
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